We correlate simultaneously recorded magnetotransport and spatially resolved magneto optical Kerr effect (MOKE) data in Co 2 FeAl Heusler compound thin films micropatterned into Hall bars. Room temperature MOKE images reveal the nucleation and propagation of domains in an externally applied magnetic field and are used to extract a macrospin corresponding to the mean magnetization direction in the Hall bar. The anisotropic magnetoresistance calculated using this macrospin is in excellent agreement with magnetoresistance measurements. This suggests that the magnetotransport in Heusler compounds can be adequately simulated using simple macrospin models, while the magnetoresistance contribution due to domain walls is of negligible importance.
Using two lenses L 1 and L 2 with focal length f = 150 mm and the polarization analyzer A, the spatially resolved MOKE signal is recorded with a CCD-camera. The external magnetic field H is applied along the x axis orthogonal to the current J. The magnetoresistance is recorded in a four point measurement between the indicated contact pads. Θ denotes the magnetization M orientation with respect to the x axis.
Cobalt-based Heusler compounds are an interesting class of materials for spintronic applications due to their predicted 100% The MOKE images shown in Fig. 2 were recorded in the longitudinal MOKE configura- to directly compare the spatially resolved domain contrast shown in Fig. 2 to the integral magnetic contrast in Fig. 3(a) at the highlighted data points marked with the image numbers. For comparison of our MOKE and magnetotransport data, we also integrated the MOKE intensity in a region of interest (ROI) corresponding to the region probed by magnetotransport. The resulting I(H) is shown in Fig. 3(b) . It again clearly exhibits the dual switching behavior indicative of cubic magnetic anisotropy. To extract an effective, average magnetization direction from the MOKE images, we calculate the mean magnetization direction M in the ROI as a 
The resulting Θ(H) is shown in Fig. 4(a) . The double switching behavior is again clearly visible, with Θ ≈ 90
• at small absolute values of µ 0 H. Hence, we observe M switching from M −x
(first e.a., parallel to H) to M y (second e.a., perpendicular to H) and subsequent switching to M H again. Note that the L-MOKE measurement geometry is sensitive only to the projection of M on H x, therefore it is not possible to discriminate between the energetically degenerate M orientations Θ = 90
• and Θ = 270
• .
Having determined Θ(H) we can now calculate the magnetoresistance ρ(H) expected in the macrospin model and compare it to four point longitudinal magnetotransport data acquired simultaneously to the MOKE images. The magnetotransport measurements were carried out with the contact geometry sketched in Fig. 1 and a current J = 5 mA. The results are shown by the red triangles in Fig. 4(b) . The resistivity changes from ρ ⊥ = 734.1 nΩm at µ 0 H = −30 mT (negative saturation, M −x) to ρ = 733.2 nΩm at µ 0 H = 2 mT (M y) in the magnetic field upsweep. In the following, we take ρ ⊥ and ρ as the resistivity for M perpendicular and parallel to J, respectively. The anisotropic magnetoresistance (AMR) (
compares well to the value reported for Co 2 MnGe Heusler compounds 19 .
We now calculate the AMR from the effective macrospin M [cf. Fig. 4 (a)] using
where Φ = 270
• is the angle between the current direction J and the x-axis. The result is
depicted by the open circles in Fig. 4(b) and shows excellent agreement with the AMR determined by magnetotransport measurements. This shows that, in Co 2 FeAl Heusler compounds, it is possible to model the AMR using a simple macrospin model that neglects the domain wall resistance, although microscopically a complex domain pattern is observed (cf. Fig. 2 ).
In conclusion, we compared magnetic microstructure and magnetotransport properties in 
